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Description 
TECHNICAL FIELD 

5 [0001] The present invention relates to a cancer cell nudease acrtivator. 

[0002] The term "cancer cell nuclease activator" as Used in this specification means a drug which activates the 
nucleases in caricer cells and thereby induce apoptosis and, hence,,death of the cancer cells. Also as used herein, the 
code "[" stands for ihosinic acid, "C" for cytidylic acid, "A" for adenylic. acid, and "U" for uridy^lic acid. V / 
[0003] The terms "mismatched poly{l) • poly(C) and mismatched^ poly(A) • pdly(U) me^ri the pbly(lj • poly(C) aijid 

10 poly(A) * poly(U) which contain non-complementary nucleic acid bases among those constituting a double strand as is 
well known in the art - ' : ■ ' \ :'.( 

BACKGROUND ART / r - i ■ [ : , r: \ , 

15 [0004] Poly(l) • poly(C) is a double-stranded RNA comprising^a^ polyribpnucleotide copolymef^of pplyinosinic acid 
and polycytidylic acid, and is known to be a medicinally active substance haying potent interferon-jnducing actiyity and 
immunopotentiating activity. The fact that poly(l) • poly{C) h^s immunopotentiatjng actiyity sugge^ts^that the substance 
will indirectly inhibit growth of cancer cells jhrbugh imrnune reactions, thus prbnrip;tihg many^resej^fchers to e:><plore into 
its potential utility as a therapeutic drug for malignant tumors;, Howeyer, the irhmunity-rheMdiat^ Jndire^^ 

20 poly(l) • poly(C) is not potent enough to inhibit growth of cancer cells an4.an anticancer ther^y with pbly(() *poJy(C) 
has not been implemented as yet. Therapetitic'regimehs using poly(l) • pqlY{C) for other indicatipps based on ,i)s iriter- 
feron-indiicing and immuhopotentiatirig actiy^^^^^ not been developed, either. i ^ . 

[0005] Poly(A) •poly(U). which is a pplyribbnucleoti^^^ copolymer of polyadenylic acid and. pplyuridylic acid, nriis- 
matched poly(l) ♦ poty(C), and mismatched p6ly(A) * poly (U) are also considered, to have similar activities; through var- 

25 ying in degrees. , r\ i-, \ v-v,^o^ v.^.f::.i,r.. ^- 

[0006] Meanwhile, as an effective carrier for iritracellular delivery of drugs, there is known carriers generally called 
cationic liposbme's such as Lipofectin (registered trademark) as. well as a carrier; comprisins a glycerol derivative such 
as 2-0-(2-diethylaminoethyl)carbaxmoyl-3.i3-0-dioleoylgiycerol of the following chemical fprmula|l] anda phospholipid 
as essential components (e.g>cf W06l/T7424, PCTW094/1 9^ . - .i .o . ■ ; ; - '/ 

CHa-O-CO-tCHa )7CH=CH(€Ha )7CH, "Cis ^ ' ' ' . ' ^ " v^^ 

CH H>-CX>-NHCH2CH2N(CH» CH, )2 ■ ' " ll^i'^'',- ' ' \ 

CHa -0-CC>-(CH3 h CH=CH(CH, )t CH, -cis ^ ^ " , / 



40 [0007] The cationic liposome is visualized as a small vesicle haying a lipidbilayer structure and assuming a positive 
charge in aqueous solution. Since such a cationic liposome is positively charged and a double-stranded RNA such as 
poly(l) • poly(C) is negatively charged in aqueous solution, the cationic liposorne and poly(l) • po!y(C)v for Jnstance, may 
easily form a complex. ^ ui , : . >! . ^ . .^^ ^ . 

[0008] However, it was not known at all whether the very double-stranded RNA, e.g. poly(l) • poly(C). or the comr 

45 plex thereof with a cationic liposome would be able to activate the nucleases in cancer cells to thereby induce apopto^s; 
and, hence, death of the cancer cells. , ^= .b.::; ^ ^ .:-irrvrr; 

DISCLOSURE OF INVENTION ^ . • , . ; v - . ... ; ^ 

50 [0009] The object of the present invention is to provide an effective drug for cancer therapy. The invention has for 
its object also to provide a novel drug containing a doubje-stranded RNA such as po!y(l) r poly(C). ' 
[001 0] , The inventors of the present invention found after much research that a carreer cell nuclease activating agent 
is effective in the therapy of rnalignant tumors and accordingly have developed the pres^ent invention. . / ■, . i - 
[0011] The present invention, therefore, is.directed to a cancer cell nuclease activator^ Whether a substance .is a 

55 cancer cell nuclease activator can be easily determined experimentally, for example by observing .fragmenttion of a 
DNA or RNA as in Test Example 2 which is presented hereinafter. Typically, the iriyention encompasses a cancer cell 
nuclease activating composition connprising a complex of a carrier effective for intracellular delivery of a drug substance 
with a member selected from the group consisting of poly(l) • poly(C), mismatched; pp|y( I) • poly(G), poly(A) •poly(U),:. 
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and mismatched poly(A) • poly(U) (those double-stranded RNAs will hereinafter be referred to each and collectively as 
"poly(l) 'poly(C) or equivalent" and a cancer cell nuclease activating composition comprising a complex of a cationic 
liposome with poly(l) • poly(C) or equivalent. 

[001 2] The preferred embodiment of the invention includes a cancer cell nuclease activating composition compris- 
5 ing a complex (briefly, the complex) of a carrier (briefly, the carrier) comprising 2-0-(2-diethylamfnoethyl)carbamoyl-1 ,3- 
0-dioleoylglycerol (hereinafter referred to as the glycerol derivative) and a phospholipid as essential components with 
poly(l) - poly (C) or equivalent (the composition Will- hereinafter be referred to as the activator of the invention). 
[0013] The preferred exemplary activator of'the invention is now described in detail. 

' [0014] ■ r^The carrier may be generally regardki as a cationic liposome but need not necessarily be strictly in the form 
\Q of a cationic iiposorh^'only provided that it is functionally qualif ied to deliver a drug substance into cells., 

[0015] The chain length of poly(l) •poly(C) or equivalent according to the present invention is not particularly 
restricted but. taking poly(l) • poly(C) as an example, It. is suitable to employ one in the range of 50-2,000 base pairs 
(bp). An RNA from 100 to 500 bp is preferred and one from 200-400 bp is still more preferred. If the chain length is less 
than 50 bp, the RNA will not be sufficiently effective, while use of one with a chain length of over 2,000 bp may present 
75 '3 safety problem. THe:poiy(l) -poly(G) withih the range of 100-5 00 bp is considered to be an RNA balanced in efficacy 
and safety: Since We poly(l) • p6ly(C) or '^Uival^'ht usually exists with a given distribution of various chain lengths, the 
■al)pvb*rherrtion€d^^cKa]n length of poly(lj •'tp6ly(C)i is a mean chain length. 

[dOfe]'-' : = ■THe:F^h6SpHolipid fo use in tHe pfesent invention is nbt particularly restricted provided that it is a pharma- 
/(^uticalfy abcieptabl^ "phospholipid, thiis including but not limited to phosphatidylcholine, phosphatidylethanolamine, 

20 lphbsp>^&tidylinositbT, ]^>hosphatidylserin6. sphingomyelins, and lecithin. Hydrogenated phospholipids can also be used. 
The priefen-ki phosfSIifdripId includes egg yolk^hosphatidylchoHne, egg yoik lecithin, soybean lecithin, and egg yolk 
phosphatide. Two or more different phospholifiids can also be used in combination. Compared with phosphatidyleth- 
atiolahnine which Ts cicmmonly used in cationic Tiposiomes, phosphatidylcholine and lecithin are conducive to a signifi- 
cant aftentiation of toxicity without compra 

25 [0017] The ratio of the carrier to poly(l) • poly(C) or equivalent in the complex depends on the kinds of phospholipid 
arld^ pbly(l)-.poli^G)*'Gr fequ^^ but the recommended proportion of 

poly(l) • (X)ly(C) rel^tf^e'to 10 weight partd of the carrier is 0.05-10 weight parts, preferably 0.1-4 weight partsrand more 
preferably 0:5-2 weidfttp^fts:- tv.. ^ , - > ' 

[0018] The ratio of the glycerol derivative to the phospholipid in thW car-rier depends on the kind and amount of 

30 poly(l) • poly(C) or equivalenta nd the kind of phospholipid but the recommended proportion of phospholipid relative to 
each weight part of the glycerol derivative is 0,1-10 weight parts, preferably 0.5-5 weight parts, and more preferably 1- 
2 weight parts. - . . . 

[0019] The activator of the invention may for example beprovided in the fprmpf a liquid preparation (anJnjection or 
a drip infusion), in which the 'complex is dispersed in, aqueous solution, or a lyophilizate thereof. In the case of a liquid 
35 preparation, the recommended concentration of the complex is 0.001-25% (w/v), pr^erably 0.01-5% (w/v)..and more 
preferably 0.1-1% (wA/).:. ' - - 

[0020] The activator of the invention may contain pharmaceutically acceptable additives, such as an auxiliary emul- 
sffier, stabilizer, isotonizing agent, and/or a pH control agent, in suitable amounts. Specifically, auxiliary emulsif iers such 
as 05.22 ^stty acids (e.g. caprylic acid, capric acid, lauric acid, myristic acid, palmitic acid, stearic acid, oleic acid, linpleic „ 

<o acid, arachidonic acidr'docosahe){enoic"aeld), their pharmaceutically acceptable salts (e.g. sodium' salts, potassium 
salts, calcium salts, 'etci),'albumih.'dext'rah, etc., stabilizers such as cholesterol, phosphatidine, etc., isotonizing agents 
such as sPdiUm chlbridfe?gluc6$e/rTia1tD^e.' lactose, sucrbse, trehalose, etc., and pH control agents such as hydrochlb- 
ric acid, sulfuric acid, phosphoric acid, acetic acid, sodium hydroxide, potassium hydroxide, triethanolamine, etc. can 
be:memioned. ■ r\:■-U .^ • ' ■ ■" \ 

45 [0021 r The activator of the preserif ihventroii 'can be produced by the general technology for production of lipo- 
somes. A typical method comprises mixing a predetermined amount of water (e.g. water for injection, distilled water for 
injection, or physiological saline) with a predetermined amount of the glycerol derivative and phospholipid under stir; 
ring^ dispersing the mixture with a suitable dispersing machine such as a homomixer, homogenizer, ultrasonic dis- 
perser, ultrasonic homogenizer, high-pressure emulsif ier-disperser, Microfluidizer (tradename), Nanomizer 

50 (tradename), Ultimizer (traderiarirte)/^^ or Mantbn-Gaulin high-pressure homogenizer, then adding a predetermined 
amount of poly(l) • poly(C) or equlvaleht; and redispersingt he mixture to pi-bvide the activator of the invention for injec- 
tion. T1ie optional additives mehtiohed abb\/e can be added at a suitable stage before or after dispersing. As an alter- 
native, the activator bf the ihvefnfibrilcan be produced by. adding watei' to a ternary mixture of the glycerol derivative,, 
phospholipid:' and poly(l) •pblytG) or 'equivalent and dispersing the whole mixture. Moreover, a crude dispersion step 

55 maybeihterposed. * '\' ^'-'^ . . 

[0022]': i /The activator thus prejj^red by the above dispei-sing procedure may be freeze-dried to provide a lyophilized 
activator of the invention.^This freeze-drying operation can be carried out in the conventional manner. For example, the 
activator of the :inveriti6n as obtained by said dispersing procedure is sterilized and distributed into vials. The filled vials 
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are subjected to preliminary freezing at about -40-20°C for about 2 hours and. then, to primary drying in vacuo at about 
0 -10**C and further to secondary drying in vacuo at about 15-25**C. Generally, the vials are purged with nitrogen gas 
and stoppered to provide the objective lyophilized activator of the invention. 

[0023] The lyophilized stabilizer of the invention can be generally reconstituted by adding a suitable solvent (for 
5 reconstitution) and put to use. The solvent for reconstitutipn includes water for injection, physiological saline, and other 
ordinary infusions. The volume bf the solvent for reconstitution varies with the. intended use and is not. particularly 
restricted but may preferably be 0.5-2 times the volume prior to freeze-drying, or not l;arger than 500 mL 
[0024] The activator of the invention activates cancer cell nucleases to induce apoptosis and death of cells and is 
only sparingly toxic so that it finds application with dramatic efficacy injhe therapy of cancer, for exampje hepatocarci- 
10 noma, in mammals inclusive of man. Particularly, the activator containing a complex formed between, the carrier and 
poly(l) • poly(C) is highly efficacious and yet is very low in toxicity. 

[0025] The activator of the invention can be administered intravenously, topically, transmucosally, and by . other 
routes in the treatment of neoplastic diseases: When the activator of the invention is used for the therapy of hepatoear- 
cinoma, it is preferably administered intravenously, into the hepatic artery,.or into the portal ,vein. . ^ . r . 

75 [0026] The dosage of the activator of the invention in cancer therapy depends on the kinds of poly{i) • poly(Cj or 
equivalent and phospiholipid.t he type of cancer, the stage of cancer, the recipient's age and species, route- of adminis- 
tration, and treatment modality, among other conditions. In terms of ,R0ly{l):* poiy{C) or equivalent, Jhe reborri^^ 
dosage is usually 50 ^g-50 mg/man per dose and preferably 100 (^g-2 hig/man per dose. In terms of poly{l) -.poiy^G?) as 
such, the recommended dosage is usually 50 ^g-50 mg/rnah per dose and preferably^ ^g-2 mg/map per doserT^^ 

20 activator of the invention can be administered in one shot or by drip injection once through 3 times a day-evei-y day, 
every other day, or on a weekly or fortnightly basis. * - V-^ . . j 

EXAMPLES ,./-v ' " , ..-^-t . ■ ^-v-: 

25 [0027] The following working examples'and test examples illustrate the present invention in further detail.. It shbuld 
be understood that the concentration of the activator of the invention is jnvariably expressed in the fconeekratjon of said 
poly(l)*poly(C) in the activator. ^ : : ; . 1;^ 

Example 1 '/ / ^ - ■ 

[0028] A solution of 40 g bf maltose in 100 mL of water for injection was mixed with 2 g of the glycerol derivative 
and 2 g of purified egg yolk lecithin and the mixture was treated with a homogenizer for 5 minutes to prepare a crude 
can-ier dispersion. This crude dispersion was further treated with a bench-top compact emulsifier-disper^er for 1 hour 
and adjusted to 250 mL with water for injection. The resulting carrier dispersion was recov^^gad, :To.25p mLpf this carrier 
35 dispersion was added 150 mL of an aqueous sofution containing 500 mg otpbiyfl) • p.oly{Gj [ni^kh chairflength : abp^^ 
200 bp] with stirring, and using a bench-top compact emulsrf ierrdispenser, the mixture was further treated for' 1 hblir to 
provide the activator of the invention. This activator was then distributed into vials, 1 mL per \rtai, and freeze<ified in the 
conventional manner. ' ^ V - : , J ■ 

40 Example2 ' ' 

[0029] A solution of 4 kg of sucrose in 1 0 L of water for injection vvas mixed with 50 g of the glycerol derivative and 
SO rng of egg , yolk phosphatide and the mixture was' treated with a Manton-Gauljn high-pressure homogenizer for ,10 
minutes. The resulting dispersion was made up to 25 L with water for injec^pn.and-recoyered, To 20 L d^^ 
45 dispersion was added 1 2 L of an aqueous solution containing 1 0 g of poly{l) • p6ly{G) [mean chiairi length ; about 200 
bp] with stirring, a nd the mixture was adjusted to pH 5.5 with hydrochloric acid and further trisated with a Mahtoh-Gaulin 
high-pressure homogenizer for 30 minutes to provide the activator of the invention. This activator was then distributed 
into vials, 20 mL per vial, and freeze-dried in the conventional ma^nner to provide a lyophjiizate. This lyophilized stabi- 
lizer was reconstituted by adding a commercial 5% glucose infusion (500 m^^^^ , , 

Example 3 - - 

[0030] A solution of 20 g of glucose in 1 00 mL of water for injection was mixed ^with 2 g of the glycerol derivs^tiye 
and 2 g of soybean lecithin and the mixture was treated with a homogenizer fpr 5, minutes to prepare a CTude .^rrier 
55 dispersion. This crude dispersion was further treated with a bench-top compact emulsifier-disperser for 1 hour and 
adjusted to 250 mL with water for injection. The resulting carrier dispersion was recovered. To 250 mL of this carrier 
dispersion was added 150 mL of an aqueous solution containing 50 mg of poly (I) • poly(Cj [mean chain I ength : about 
200 bp] with stirring, and using a bench-top conripact emulsifier-disperser, the.mixtqre-vyas further, treated for 1 hpur to 
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provide the activator of the invention. 
ExamjDle 4 ^ 

5 [0031 ] A solution of 40 g of nnaltose in 1 00 mL of water for injection was mixed vyith 1 ,2 g of the.glycerol derivative 
dnd 2.0 g of fiurified. egg yolk lecithin and this crude dispersion was further treated with a bench-top compact emulsifier- 
disperser for 30 rninutes and made up to 250 mL with vyater for injection. The resulting carrier dispersion was recovered, 
to 250 mL 6f this cai-rier dispersion was add^d 1 50 mL of an aqueous solution containing 200 mg of poly(l) • poly(C) 
'[mean chain leh^b : atHDUt 200 bp] with stirrmg.'and using a bench-top compact emulsifi.er<lisperser, the mixture was 

10 furthertreated'for 2 hours to provide the activator of the invention. 

Example • " • ^ ^ 

[0032] A solution of 40 g of maltose in 1 00 mL of water for mjection was mixed with 1.2 g of the glycerol derivative 
15 *^nd 2.0 g of purif'ied egg yolk lecithin and'this crude disp^^ was further treated with a bench-top compact emulsifier- 

dispeiser for minutes and made up" to 250 mL vyith water for injection. The resulting carrier dispersion, was recovered. 
■ To 256 mL of'thW dispersion was addfed^ mLof an aqueous solution containing 100 mg of poly(l) [mean chain 
• fertgth Vseo base] ahd 100 mg of 'poly \C)[rn*eaTi chain length : 318 base] with stirrihg/and using a bench-top compact 
-'^rtiulslf ier^dtst>^r^errthe^mixt was further 'treated for 2 hours to provide the activator of the invention. 

Example 6 

[0033] A solution of -40 g of maltose in ioo mL of water for injection was mixed with 2 g of the glycerol derivative 
and 2 g of purified egg yolk lecithin and the mixture yvas treated with a homogenizer for 5 minutes to prigpare a crude 

25 c^me^dispfe^sioh; this c'rude disperj^ion was further treated with a bench-top compact erhulsifier-disperser for 1 hour 
and adjOsted'tb mL with wate^ for ihjection: The resulting carrier dispersion was recovered. To 250 hIL of this carrier 
dispersion was added 150 mL of an aqueous solution containing 250 mg of poly(l) [meah chain length : 1 41 9 base] and 
250 mg of poly(C) [mean chain length : 1491 base] with stirring, and using a bench-top compact emulsifier-disperser. 
the mixture was further treated for 1 hour to provide the activator of the invention. This activator was then distributed 

30 into vials. 1 mL per v[al, and freeze-dried in the conventional manner. 

*xample>^ \ ' ' ■^■■--^ ' - . ^ ^ 

'[0034]-'^'- 'Asolution^f 40 g of maltose ih 100 mL of water for injection was mixed with 1.2 g of the glycerol derivative 
35 arid 2.0 Cf ^of p6rified%giq yolk lecrthin a*hd this'crude dispersion was further treated withTa bench-top compact emulsif ier- 
disperser for'SO mihute^. a^ made up t6 250 mL With water for ihjection. The resulting ckririer dispersion was recovered. 
To 250 mtof this rarrierdispi^rsion was added 150 mLof an aqueous solution containing 100 mg of poly{l) [mean chain 
length : 84 base] and 100 mg of poly (C) [mean chain length : 76 base] with stirring, and using a bench-top compact 
emulsifier-disperser, the mixture was further treated for 2 hours to provide the activator of the invention, 

40 ■ - • ' ■■• 

Example 8 

[0035] The'MJvStor of the ihv^htioh containing poly(l) • pbly(C) [mean chain length ; about 350 bp] was prepared 
in the-'sarii^ mahiieras'giveh in'Eka^ - ; ' 

;EiarTipie 9'^'-" " '"'^ " ''^ \; ' - 

[0036] The activator of the irivehtibri containing p6iy(l) - iDoiy(C) [mean chain length : about 1450 bp] was prepared 
in the same manner as given in Example 4. 

50 

Example 10 

[(K)37] ■ ' ' The activator of the invention containing poly{l) • poly(C) [mean chain length : about 80 bp] was prepared in 
thb same'^^rrianner as given in Example 4. > • " 

Test Examfite 1 ' Growth inhibrtor/effect on various cell lines (in vitro) 

[0038]- • A 96-well plate' was seeded with cells at a density of 10"* cells/well. On the following day, the activator of 
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Example 4 or adriamycin was added and the cultivation was continued. After 3 days the viable cell count was deter- 
mined by the MTT method. The results are shown in Tables 1 and 2. 

Table 1 
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Hot2«e nornal liver cell'- 


> 1 0 0 0 




UCTCcl onel 4 6 9 


Mouse normal liver cell 


>iooo. 


101 


Clones 


Rat norBal liver cell 


>iooo 


226 


Swl»«/3T3 


Moxt.se eiabryonie oell 


>1 000 


9 03 


H I H / 3¥3 


Mouse. eAbryonlc cell 


>iooo 


102 


BALB/c" CI. . 7 


Mouse' normal fibroblast 


>1 OO 0 


117 










clon*iA3i 


Mouse embryonic cell 


>ioob 


< 2 7 




Rat normal kidney fibroblast 


>1.00 0 


>10 00 




Chinese hamster ovary C4>11 


>1 OO 0 


20 


B H K - 2 1 ' 


Hamster Icidney cell 


> 1 O p 0 


47 . 1 



' * Inhibit was calcuXated by means of the following equation. 
■ 0,D, value of drug- treated Cells 



: : - " ) X 100% 

•,0, D. lvalue of; saline- treated cells 

30 ■ ' ; .„ ■ _ ^ . ■ . . ^ ' 

[0039] It is apparent from Tables t and 2 that the activator exhibited strong growth inhibitory. effects on many epi- 
thelial ;^nd fibrobIa6t^effjBCts,were fully comparable to the effects of adriamycin which shows anticancer activity through 
inhibition of nucleic acid synthes^ The, activator had effects on tcancer cells from an^iorgan, thus showing no organ 
35 specificity. On the other hand, the activator of the invention did not inhibit growth of 4 liver-derived cell lines, even atithe 
concentration of .1000. ngl/ml. It should: be noted that this in vitro anticancer effect"^^was not observed at all] with 
poly(l) *-poly(C) alone or the carrier alone and that it is a phenomenon unaccountable from the mere translocation of 
poly(l)'-poly(C) into the cells. ' . "\ 

40 Test Example 2: Observation of apoptosrs: j ^; 

(1) DNA arijd ,RNA fragrper;itation . 

® DN A fragmentation . 

45 

[0040] To each of A431 cell line,and KM12-HX cell line, 1 fig/ml of the activator of Example 4 was added. The A431 
cells and KM1 2-HX cells were recovered after 5 hours and 7.5 hours, respectively. The cells were lyzed with 5 mM Tris- 
HCl (pH 8.0)-10 mM EDTA-0.5% (v/v) Triton X-100 and, centrifuged at 13000 x g for 20 minutes to isolate the frag- 
mented DNA (supernatant) and the chromatin fraction (pellet). Then, 100 pg/ml of Rnase A was permitted to act on the 

50 supernatant at Sy^'C for 1 hour and, thereafter, 200 fig/ml proteinase K and 1% (w/v) SDS (sodium dodecyl sulfate) were 
added for reaction at 50**C for 1 .5 hours. The fragmented DNA was extracted with phenol-chloroform and subjected to 
1 .8% agarose gel electrophoresis. As a result. DNA fragmentation was observed in both cell lines. 
[0041] The time course of DNA fragmentation was investigated for A431 cell line. Thus, a 6-well plate was seeded 
with A431 cells at a density of 2.8x10^ cells/well and on the following day the cell DNA was labeled with 2 MCi[^H]thy- 

55 midine. Then, the activator of Example 4 (1 Ug/ml). was added and the cells were harvested at timed inten^als. The cells 
were lyzed with 5 mM tris-HCl (pH 8.0)-10 mM EpTA-p,5% (v/v) Triton X-100 and centrifuged at 13000 x g for 20 min- 
utes to separate the fragmented DNA (supernaiant) from the chronnatin fraction (pellet). From the measured radioactiv- 
ity in the supernatant and in the pellet, respectively, the ratio of fragmented DNA to total DNA was calculated. The 
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results are shown in Fig. 1 . 

[0042] The fragmentation rate was about 30% of total DNA at 3 hours after addition and not less than 55% at 5 
hours, indicating that this fragmentation occurs immediately following intracellular uptake of the activator of the inven- 
tion. 

^ ' ; ' " ' . . ■ ' ■ ■ . ' ■' '\ 

® RNA fragmentation ^ " ' " ^ ' . 

[0043] To eiach of A431 cell line, MDA-M8-468 cell line. KB cell line.''fHeLa S3, cell line, and MCF-7 cell jine.^ thje,acti- 
vatpr of Exarpple 4 as 1 ^g/ml polyO) • poly(C) was added, and thie treated cells were recovered after 4 hours! From the 
10 recovered cells, the ribpsdme fraction was separated and the total R^slA,was extracted by the ACPC.(Acid-:Guanidium- 
Phenol-Chloroform) method. The RNA was subjected to formaldehyde-nriodif led gel (1 .8% agarose gel) electrophoresis 
and ethldlum bromide staining. As a result, the fragmeritation of 28S and 18S ribosome RNAs vyas. observed In aH the 
cell lines. / ' " ' ; . ' . 

15 (2) Effect of a nuclease inhibitor ^ . f . . . - 

[0044] A 96-well plate was seeded with HeLaS3 cells at a density of ^iO^^cell^/well and on the.foflt^wing day 1 0^ nf^ 
of the nuclease inhibitor ATA (aurintricarboxylic acid) and the activator accprdin^^^^ Example 4 of the lny^ntjon we^re 
simultaneously added. The cells were further grown for 3 days and the number of viable cells vyas ^determined by. thp 

20 MTT method. The results are shown in Fig. 2. 

[0045] It is apparent from Fig.: 2 that when the intracellular nuclease activity was inhibited^by ^adding- >?JA. the acti- 
vator of the invention failed to inhibit growth of cancer cells. Furthermore, when the ATA added was removed from the 
medium after 8 hours and before addition of the activator of theJnvention, the. activator. fail ed to^express its activity. 
Therefore, it was thought that the effect of ATA was not that of inhibiting. Intracellular uptake of, the activator but that of 

25 acting as a nuclease Inhibitor, . . . 

(3) The above test results indicate that the activator of the Invention activates Intracellular nucleases to thereby Induce 
apoptosis of cancer cells. 

30 Test Example 3* Effect in the murine metastatic hepatocarcinoma model (In vivo) ' ' , 

[0046] Using nude mice Balb/c. nu/nu (aged 5 weeks, male). 10^ cells/nriouse of KM cell line (a human colon 
cancer ceir line which, when transplanted in the spleen of nude mice, metastatizes to the liver with high eff iden^^ 
cause neoplastic lesions) was injected Into the spleen and after 10 minutes.the spleen wa§^enyc!e^ed. Startlng^3^ 
35 laterj the activator according to Example 4 of the invention was administered intrayenousiy;twice substantially 
constant intervals for 5 consecutive weeks. Tvvo days after the last dose the liver Was Isolated 4nd the number and area 
of cancer nodules formed in the liver were determined. The results are shown In Table 3. V . : ^ , 



40 




Table 3 








Number of cancer nod- 
ules 


4rea(mm^).!, v 




Control (10% maltose) 


35i*.2 


244±44 


45 


Activator of the, inyentiori 








30 ng/kg, twice weekly 


11±4,0* 


69±32(72%)* , 




100 ^ig/kg, twice weekly 


6.1+1.4* 


22+8.1(91%)* 


50 ' ' 


Coritrol (10% maltose) : 


20±3.5 


^ 165i29^ 


Activator of the Invention 








100 ng/kg. twice weekly , 


3.9±d:8* 


4.2±1.0(S7%)* 




100 \iQlkg, once weekly 


6.4±1.7* 


38iTiB(77%)* 




The figures in the table denote the number and area of cancer nodiiles 
per mouse (mean ± S.E.), The figure In parentheses denote %/inhibition. 



• : significant at p<0.01 (Dunnett's test). 
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' [0047] Compart with the control group (given 10% maltose), the hepatic cancer cell growth inhibition was 72% in 
the 30 jjg/kg group and 91% in the 100 ^g/kg group. In the 100 ^g/kg group, 77% inhibition was obtained even when 
the dosage schedule was once a week. 

[0048] In addition, liver tissue specimens were prepared and pathologically examined. As a result; the liver cancer 
5 in the control group was epithelial low-differentiation adenocarcinoma. The ordinary degree of feeder vascularization 
was observed. No remarkable immune cell infiltration was in evidence. Moreover, the tumorous tissue showed local cal- 
cification. In the group treated with the activator of,the invention, no overt cancer cells were detected but only the calcl- 
ficatiorh remaining after healihg. was hoted.^ ^ 

[0049] ; Thiis, the activator of the inventioii showed significant efficacy in the animal, hepatpcarcinoma model within 
70 the dose ra'nge of 10 ng/kg-100 jig/kg in adosihg schedule of twice a week. " 

Test Exahriple 4r Toxiclty study ' " ' 

(1) Expression of hepatotoxicity in rats given a single dose (acute toxicity study) 

[0050] Using 8 male SD rats aged 6 weeks, the activator according to Exanple 4 of the invention was administered 
ih a single' intravenous dose and the s^rum arrtihoacyl transferase activity was determined after 20. hours. As a result^ 
■^no death w^s encountered up to 5 mgy^g 'arid a slight elevation of serum aminoacyl' transferase at most was observed 
5 m'g/kgV'Af ^mg^g,- the serum aminoacyl transferkse level was little elevated. 

(2) 'Twb-week-feuba?:Lrte't&xicit ' - 

[b05t] The activktor' according to Example^4 of the invention was adrnini^tered intravenously to 6 male SD rats 
'{a^ed 6 Weeks) daily for 14 consecutivi tiayb: As alesult, no remarkable sign of toxicity was found at doses up to 1 
25 mg/kg. 

(sy'Antigenicitj'Stday^- ' " '"■ ' ' 

[0052] Using male guinea pigs (Hartley strain, 5 weeks old), the antigenicity of the activator according to Example 
30 4of the invention was studied. As a r^sdit^nb'a^ntigenib^^^ - 

^(4)"Expedieht miitag^m^^^ ' - ■ ■ • ^ 

[OdSS] ' ^ 'The actliO^iter'according fo Exa^^ 4 of the invention was subjected to expedient reverse mutation assay ! 
35 and expedient chrom6Somal>^ a result, no'nnutagenicity was foun^at 10 ^ig/ml. 

BRIEF DESCRIPTION OF THE DRAVVIlsiiSg ' 

[0054] 

40 ^ . . '.^ . . 

Fig. 1 is a graph showing DNA fragn^enfation rates. The ordinate represents the percentage (%) of DNA fragmen- 
tation and the abscissa represents time (hr). 

Fig. 2 is a graph showing the effe.ct of addition of the nuclease inhibitor ATA, wherein the abscissa represents the 
concentration (ng/ml) of the activator 'according to Example 4 of the-invention, -Q-r epresents the data generated 
45 in an ATA-free system, and -•-represents the data generated in a system with ATA. 

Claims 

1 . A cancer cell nuclease activator comprising a complex of a carrier effective in intracellular delivery of a drug with 
so poly(l) • poly{C), mismatched poly(l) • poly(C). poly(A) • poly(U) or mismatched poly(A) • poly(U). 

2. The cancer cell nuclease activator according to Claim 1 wherein the carrier effective In intraceiiular delivery of a 
drug is a cationic liposome preparation. , 

55 3. A cancer cell nuclease activator conprising a complex of a carrier essentially consisting of 2-0-(2-diethylaminoe- 
thyl)carbamoyl-1,3-0-dioleolylglyceroi and a phospholipid with poly(l) • poly(C) or mismatched poly(l) • poly(C). 

4. The cancer cell nuclease activator according to Claim 3 wherein the phospholipid is lecithin. 
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5. The cancer cell nuclease activator according to Claim 3 or 4 wherein the poly(I) • poly(C) has a mean chain length 
within the range of 1 00 to 500 bp. 

6. A cancer cell nuclease activator. 

7. The cancer cell nuclease activator according to any of Claims 3 through 5 which the cancer is hepatocarcinoma. 

8. An anticancer composition comprising the cancer cell nuclease ctivator claimed in any of Claims ^ through 7. 



30 



35 



45 , 



55 



10 



EP1 029 544 A1 





11 



EP 1 029 544 A1 



INTERNATIONAL SEARCH REPORT 



Internal iofutl appliaiuon No. 

PCT/JP98/04695 



A CLASSnCATION OF SUBJECT MATTER 

Int. CI* A61K31/70, A61K47/48 // C07H21/02 

Aoaording to Intcfpational Patent Qam'ficnicn (IPC) or to boch nationaJ claxsificalion and IPC 



B. FIELDS SEARCHED 



Minimum documenutiao seaichod (dasitficatioa system tbllowed by dAsaiflcation aymbols) 
Int. CI* A61K31/70, A61K47/48, C07H21/02 



Documenuiion searched other than nintmum ckxxtmeniation to the extent that sudi ^iocuaaenb xre indudet? tn the ficlds searched 



Electronic data base oonstilted during the intcrnatioaal search (oame of data base «nd, where pr»cAicable, sczKh femv used) 
WPI (DIALOG), BIOSIS (DIALOG) , . 



C DOCUMENTS COf4SIDERED TO BE RELEVArrr 



Category* 


Citation of dbcoment, with indication, where appropriate, of the relevaal passa^ 


' Relevant to daim Na 


Y 


JP, 1-1O4015, A (HEK Re«earch Incv),j ^ 'i 
21 April, 1989 (21. 04. 89} n . ' / 
£ EP, 299745, Bl t AU, 8818203, A 
£ NO, 8802854, A t HU, 47747, T 
& CN, 1032741, A & AU/ 9216190, A: 
£ IL, 96865, A & CA, 1331345, C 


- .1-8" 


Y 


NILSBN T.W., et al., -Double-stranded RKA Causes 
Syntheeie of 2' ,5'"0ligo(A) and Degradation of 
Messenger RKA in Interferon-treated Cells', THE 
JOURNAL OF BIOLOGICAL CHEMISTRY, Vol. 256, No. 15 
(August 10, 1981) p. 7806-7811 


1-8 


Y 


WO, 94/19314, A (Nippon Shinyaku Co., Ltd.), 

1 September, 1994 (01. 09. 94) 

& AU, 9460449, A & EP, 685457, Al 


1-8 



I I Further doavnents are Itsied in the oontinuaiioo of Box C Q See patent famfly annex. 



*A' docanat define the cmenlMMeoCtbB art wbkfeti not d>lc mad aottacoirfSrt with the ippfatkabnt died to iwidr^ 

cMndcndlobeof putittlsridMKX the. H^=Me « dwegy awlil jlij. tW jpiufh-w 

'E^ culkrdcx»»tb«l|NMjMoeorata "X*^ daouieaf o^putksilarielevMe; thecfaind uratM 

'L' 4u iiaiwWc%«»ydmwtabtKe«pMcir]r au«<t)orwftMht» c o— irtt r u d tMBt or esaaet be ro« i ri < wd to wotvc m« iirvwtivt my 

dNd tp mthittt th> prtbtka<oa dut «t ukkW 6mbom ox o<h*r 

wf9tmlimaom(ma(>tdB»gl "Y* daca«>cat<rfff>rtieBhr irln»wt; thedrined iaveatioecMMo<bc 
*0* docMMtf aiC«magtoaBormldiKlaMc,«c,adabM<»orodMy 



d iKii P Ma i Aed prior lo rf>c 
itae pciodty dtie ctauned 




filbcdue^tlaierthui beiacobvicMMK>apermAUkdtaite«n 



Date of the actual Gomptetion <^ the incematicxiai search 

7 January, 1999 (07. 01. 99) 


Date of mailtdg of the tntemational search report 

19 January, 1999 (19. 01. 99) 


Name and mailiag addren of Che ISA/ 

Japanese Patent Office 

Faesiosfe No. 


Autharized officer 
Tdciphane No. 



Form PCTASA/210 (sccood she**) (July 1992) 



12 



